TITLE OF THE INVENTION 
METHOD AND SYSTEM FOR PRODUCING SEMICONDUCTOR DEVICES 
CROSS-REFERENCE TO RELATED APPLICATIONS 
This application is based upon and claims the 
5 benefit of priority from the prior Japanese Patent 

Application No. 2000-227324, filed July 27, 2000, the 
entire contents of which are incorporated herein by 
reference . 

BACKGROUND OF THE INVENTION 
10 l. Field of the Invention 

The present invention relates to a method for 
producing a semiconductor device by charged-particle 
beam exposure using a character projection (CP) method 
and a system for producing the semiconductor device. 
15 2. Description of the Related Art 

Electron-beam exposure is an effective means for 
processing a fine pattern of a semiconductor circuit. 

In a variable shaped beam (VSB) method that is a 
typical electron-beam exposure method, a circuit 
20 pattern is divided into very small rectangles and 

triangles and these are repeatedly exposed to an 
electron beam. It is thus unnecessary to prepare 
a mask dedicated to the exposure of the pattern. 
However, a very large number of shots of the electron 
25 beam are required and thus a reduction in throughput is 

inevitable . 

A character projection (CP) method is contrived 



in order to improve the throughput of the VSB method. 
In the CP method, the charged-particle beam is formed 
to characters within a maximum size of the beam. The 
characters are exposed by the electron beam at once, 
thereby reducing the number of shots of the beam and 
improving the throughput. The electron beam is formed 
by a character-shaped CP aperture. In a commonly used 
electron-beam exposure apparatus, the number of 
apertures that can be formed in a deflection region of 
a character-selecting deflector is 100 at the most. 
In a device which has a number of same patterns which 
is used repeatedly such as a memory, most of the 
patterns can be exposed by the CP method. In a logic 
device such as an ASIC (application-specific integrated 
circuit), the number of types of characters used 
repeatedly is as large as several hundreds to several 
thousands. The VSB method is therefore used more 
frequently than the CP method to expose the characters. 
If the VSB method increases in use, the effect of 
reducing the number of shots, which is created by 
adopting the CP method, is lessened naturally; 
therefore, a high throughput cannot be achieved. 
Since a CP aperture is required for each product, 
manufacturing costs cannot be decreased, nor can be 
time periods. 

In producing a logic device as described above, 
especially a circuit pattern designed on the basis 



of standard cells (SC), a logic synthesis method and 
an P & R (Place and Route) method are proposed, which 
greatly reduces the number of standard cells (SC) 
serving as characters when electron-beam exposure is 
performed by the CP method or the number of standard 
cells for use is restricted. According to these 
methods, the performance of the circuit pattern 
slightly deteriorates and the area of a chip does 
not decrease. However, the number of shots of 
electron-beam exposure can be reduced and the number of 
characters for exposure of the CP method can be made 
equal to or smaller than that of characters, which can 
be prepared by an exposure apparatus. The same CP 
aperture can be used for different logic devices. 
A mask or a CP aperture need not be produced for each 
product, with the result that manufacturing costs and 
periods can be decreased. 

According to the above design method, a plurality 
of patterns can be generated for desired device 
specifications. The most desirable pattern can thus be 
selected in terms of costs, delivery times, and 
capabilities. For example, the following five 
conditions are provided as pattern selection criteria 
in this case: 

1 ) The number of shots of electron beam is the 
smallest or the throughput of exposure is the highest. 

2) Electron beam exposure is performed using 



- 4 - 

a previously formed CP aperture. 

3) The chip area of a device to be manufactured is 
the smallest. 

4 ) The power consumption of a device to be 
5 manufactured is the lowest. 

5 ) The operating frequency of a device to be 
manufactured is the highest. 

It is preferable that a person who makes a request 

to manufacture a device, i.e., a user or a customer of 
0 a semiconductor manufacturer decides which condition is 

prioritized and a logic device of what circuit pattern 

is produced. 

A conventional process from the design of a 

circuit pattern of a semiconductor device to the 
5 electron-beam exposure of the circuit pattern will now 

be described with reference to the flowchart shown in 

FIG. 1. 

As FIG. 1 shows, an electronic circuit of the 
semiconductor device is described first (slOl). It is 
0 usually described using hardware description language 

(HDL). In particular, register transfer level (RTL) is 
employed to describe the arrangement and operation of 
registers and those of register-to-register logic 
circuits . 

5 Then, logic synthesis is performed based on device 

characteristics such as the RTL and an operating 
frequency and design limiting conditions such as a chip 
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area (sl02). A logic circuit satisfying the design 
limiting conditions can thus be obtained. A circuit 
pattern is formed on the basis of the logic circuit. 
A functional unit such as a logic gate and a flip-flop 
5 is assigned to standard cells for optimizing a circuit 

pattern. These standard cells are arranged on a chip 
and connected to each other by wiring. This 
arrangement is called P & R (Place and Route). 

After that, various verifications are performed to 

10 generate pattern data of the device (sl03). 

The above steps slOl to sl03 are carried out by 
a designer of the circuit pattern. The step sl04 and 
its subsequent steps are performed by a process 
engineer as follows. 

!5 First, an operator receives pattern data from the 

designer of the circuit pattern (sl04) and extracts 
figures, which serves as characters for CP exposure or 
is used repeatedly, from the figures contained in 
the pattern data. The extracted figures is assigned to 

20 the characters for CP exposure, while the number of 

characters mountable on an exposure apparatus is set as 
a limit value (sl05). The other figures is exposed by 
the VSB method. 

A CP aperture is prepared for the characters to 

25 which the figures is assigned (sl06). Based on 

information of steps sl04 and sl05, design information 
is converted to exposure data that can be put to 
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an electron-beam exposure apparatus using pattern 
data (sl07). The CP aperture formed in step sl06 is 
attached to the exposure apparatus. The exposure 
data generated in step sl07 is input to the exposure 
5 apparatus, and a sample coated with resist for 

processing is exposed to an electron beam <sl08). 
The completely exposed sample is removed from the 
exposure apparatus and then heated and developed to 
form a resist pattern (sl09). 

10 In the foregoing techniques of designing a circuit 

pattern and exposing the pattern to an electron beam, 
the steps slOl to sl03 are usually carried out by a 
designer of the circuit pattern, while the steps sl04 
to sl09 are performed by a process engineer. It is not 

15 one person but a plurality of persons of different 

types who are in charge of the respective steps. The 
designer designs a circuit pattern without considering 
any characters in the electron-beam exposure of the CP 
method. On the other hand, the process engineer 

2 0 extracts figures as a unit of the CP exposure and 

assigns it to the characters. However, the designer 
cannot take into consideration all the contents that 
are subject to constraints in terms of a process. 
Consequently, the designer and engineer are satisfied 

25 with the parameters for the process and design, but 

they have no other choice but to take a very 
inefficient exposure method for the other parameters. 
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This leads to the design and exposure method that do 
not necessarily meet the user's needs in manufacturing 
a semiconductor device. More specifically, when a user 
instructs a semiconductor-device maker to manufacture 
5 a semiconductor device performing a desired operation, 

the designer selects a circuit pattern that satisfies 
the optimum design condition based on the operation. 
Then, the process engineer makes the exposure device to 
expose the circuit pattern selected by the designer 

10 which is made by an electron beam. The above process 

therefore has the problem that the manufacturing costs 
and periods cannot meet the needs of a user. In other 
words, though the above five conditions 1) to 5) are 
provided as pattern selection criteria, the user's 

15 pattern selection is based on very limited parameters 

for design. 

BRIEF SUMMARY OF THE INVENTION 
According to an aspect of the present invention, 
there is provided a method of producing a semiconductor 

2 0 device upon receiving an order for the semiconductor 

device by transferring information between a person who 
wishes to receive an order and a person who wishes to 
place an order through a network, the method 
comprising: causing the person who wises to place an 

25 order to input specifications of the semiconductor 

device by request of the person who wishes to place 
an order, generating a plurality of circuit patterns in 
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consideration of conditions for transferring a pattern 
by charged-particle beam exposure of a character 
projection method based on the specifications of the 
semiconductor device, obtaining at least two design 
5 parameters for each of the circuit patterns, and 

presenting the at least two design parameters to the 
person who wishes to place an order for each of the 
circuit patterns and causing the person who wishes to 
place an order to select a circuit pattern satisfying 

10 a desired condition. 

The specifications of semiconductor devices 
represent conditions for specifying the semiconductor 
devices when a person receives an order for the 
semiconductor devices before logic synthesis and P & R 

15 are performed. The conditions include design 

parameters such as an operating frequency, a chip area, 
and power consumption. 

The design parameters include parameters such as 
manufacturing costs and delivery time periods, which 

20 are referred to as conditions for receiving an order 

for semiconductor devices, as well as parameters 
necessary for designing a semiconductor device, such as 
an operating frequency, a chip area, and power 
consumption and parameters necessary for electron-beam 

2 5 exposure such as throughput, the number of shots, and 

the number of CP apertures for use. In other words, 
the design parameters are all the parameters used for 
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determining whether a person receives an order or not. 

The present invention is also realized as a 
semiconductor-device producing system for achieving the 
above method. 

5 And the present invention is realized as a program 

product for causing a computer system to produce the 
semiconductor device. The program product has a 
recording medium, and at least one instruction means 
which is operated by the computer system and is 

10 recorded on the recording medium. 

Besides, the present invention is realized as a 
data signal which is embodied by a carrier for allowing 
a semiconductor device to be produced. The data signal 
comprises at least one program code portion which is 

15 configured to do the same as above described 

semiconductor-device producing method. 
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 
The accompanying drawings, which are incorporated 
in and constitute a part of the specification, illust- 

20 rate presently embodiments of the invention, and 

together with the general description given above and 
the detailed description of the embodiments given 
below, serve to explain the principles of the 
invention. 

25 FIG. 1 is a flowchart showing a prior art process 

of producing a semiconductor device; 

FIG. 2 is a block diagram showing a network 



structure of a semiconductor-device production system 
according to a first embodiment of the present 
invention; 

FIG. 3 is a block diagram showing in detail an 
example of a server of the semiconductor-device 
production system according to the first embodiment; 

FIG. 4 is a timing chart showing an operation of 
the semiconductor-device production system according to 
the first embodiment; 

FIG. 5 is a flowchart showing an operation of the 
semiconductor-device production system according to the 
first embodiment; 

FIG. 6 shows an example of a screen for selecting 
from among device operations and specifications 
displayed on a user terminal of the semiconductor- 
device production system according to the first 
embodiment ; 

FIG. 7 is a flowchart showing a process of 
generating a semiconductor-circuit pattern in the 
server of the semiconductor-device production system 
according to the first embodiment; 

FIG. 8 shows an example of a screen for selecting 
a pattern displayed on the user terminal of the 
semiconductor-device production system according to the 
first embodiment; 

FIG. 9 is a graph showing a relationship between 
the number of standard cells and the parameters of 
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power consumption, the number of shots, and chip area 
when the number of standard cells decreases in the 
semiconductor-device production system according to the 
first embodiment; 
5 FIG. 10 shows a screen for placing an order 

displayed on the user terminal of the semiconductor- 
device production system according to the first 
embodiment ; and 

FIG. 11 is a chart showing a modification to the 
10 first embodiment in which a relay server is provided 

between the server and the user terminal. 

DETAILED DESCRIPTION OF THE INVENTION 
An embodiment of the present invention will now be 
described with reference to the accompanying drawings. 
15 (First Embodiment) 

FIG. 2 shows a network structure of a 
semiconductor-device production system according 
to a first embodiment of the present invention. 
This production system includes a server 1, a user 
2 0 terminal 2, an aperture maker terminal 3, a device 

maker terminal 4, and a network 5. 

The server 1 is a server operated by a system 
operator for operating the production system as 
a person who wishes to receive an order. The user 
25 terminal 2 is a terminal used by a plurality of users 

for using the production system as a person who wishes 
to place an order. The aperture maker terminal 3 is 
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a terminal used by an aperture maker who produces 
apertures based on an order by the server 1. The 
device maker terminal 4 is a terminal used by a device 
maker who produces devices based on an order by the 
5 server 1. The server 1, user terminal 2, aperture 

maker terminal 3, and device maker terminal 4 are 
connected to the network 5. This connection can be 
established by wire or radio. Further, the server 1 
can directly be connected to an exposure control 

10 computer for controlling an exposure apparatus 

installed in a factory of the device maker or the 
aperture maker, not through the network 5 but through 
a private line. 

FIG. 3 shows an example of the server 1 in detail. 

15 Referring to FIG. 3, an interface 11 for communicating 

data with the network 5 is connected to a processor 12 
for processing various data items. The processor 12 is 
connected to a cell library 13 and a CP aperture 
library 14. The CP aperture library 14 can directly be 

2 0 connected to the above exposure control computer via 

a private line. 

The processor 12 includes a condition setting 
section 12a, a circuit pattern generating section 12b, 
and a circuit pattern selecting section 12c. The 

25 condition setting section 12a causes a user to input or 

select operations and specifications of a semiconductor 
device to set basic conditions for forming a circuit 
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pattern. The circuit pattern generating section 12b 
generates a plurality of circuit patterns based on the 
operations and specifications selected by the user. 
The section 12b also calculates design parameters of 
the circuit patterns. The pattern selecting section 
12c provides the user with the circuit patterns 
generated by the section 12b together with the design 
parameters thereof and causes the user to select one of 
the circuit patterns. 

The cell library 13 stores a plurality of standard 
cells for optimizing a circuit pattern for each 
functional unit. Combining these standard cells thus 
generates a circuit pattern. 

The CP aperture library 14 stores a plurality of 
CP apertures as design data, the CP apertures being 
used for electron-beam exposure in the CP method. With 
the CP apertures stored in the CP aperture library 14, 
a circuit pattern can be designed by combining the VSB 
and CP methods. 

An operation of the semiconductor-device 
production system according to the first embodiment 
will now be described with reference to the timing 
chart shown in FIG. 4 and the flowchart shown in 
FIG. 5. Assume that in this operation data is 
transferred through the network 5 unless otherwise 
specified. 

First, a user logs on to the server 1 from 
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the user terminal 2 and requests the server 1 to 
produce a semiconductor device (si). The condition 
setting section 12a of the processor 12 provides the 
user terminal 2 with a device operation/specification 
selecting screen as shown in FIG. 6 (s2). In FIG. 6, 
reference numeral 41 indicates a list of a 
representative device and numerals 42, 43, and 44 
denote an operating frequency, a chip area, and the 
number of products . The number of products can be 
designated by the number of chips, the number of 
wafers, the number of lots, and the like. It is 
desirable that the parameters of design specifications 
for specifying a user's desirable device, such as an 
operating frequency and a chip area, be input as not 
a uniquely-defined value but a value falling within 
a given range, e.g., 600 MHz to 620 MHz or 600 MHz or 
higher in the operating frequency. When the user 
describes an operation of the device in advance using 
hardware description language (HDL), the user can click 
a button "Upload" provided in the position of 41 in the 
screen shown in FIG. 6 and provide the server 1 with 
the operation. If the user clicks a button "OK," the 
input data is sent to the server 1 (s3). The user can 
thus advance to the next step (s4). If the user clicks 
a button "Cancel," the user can log off the server 1. 

The circuit pattern generating section 12b of the 
server generates semiconductor circuit patterns based 
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on design specifications such as an operating 
frequency, a chip area, and the number of products 
transmitted from the user terminal 2 (s4). 

FIG. 7 is a flowchart showing a process of 
5 generating a semiconductor-circuit pattern in the 

circuit pattern generating section 12b. 

Assume that a circuit pattern is formed by 
electron-beam exposure of the CP method. The 
generation of a pattern is tried using only the 

10 standard cells arranged on the CP apertures stored in 

the CP aperture library 14 (s41). The CP apertures 
stored in the CP aperture library 14 correspond to 
those mounted on the actual electron-beam exposure 
apparatus. Based on the stored CP apertures, 

15 information of standard cells prepared in the CP 

aperture to be mounted actually can be acquired. 
In other words, a pattern is generated on the 
assumption that standard cells requiring a new CP 
aperture would not be used. 

2 0 When a plurality of CP apertures are stored in the 

CP aperture library 14, the generation in the above 
step (s41) is repeated by the number of combinations of 
the CP apertures. A pattern is thus formed for each of 
the combinations. It is thus determined whether 

25 a pattern is formed for each of the combinations (s42). 

If the generation for all the combinations is 
completed, the flow advances to step s43. If not, 
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a pattern is generated for another combination again 
(s41) . 

In step s43, logic synthesis and P & R are 
performed using all of the standard cells stored in the 
5 standard cell library 13 by the normal method, thereby 

forming a circuit pattern. 

In step s44, it is determined whether the formed 
circuit pattern is applicable to the stored CP 
aperture, and an inapplicable circuit pattern is 

10 assigned to a new CP aperture. In step s45, the number 

of shots required when the pattern formed in step s43 
is exposed to an electron beam of the CP method is 
counted. With regard to a portion of the pattern is 
exposed to an electron beam without using any CP 

15 aperture, the VSB method is adopted to count the number 

of shots. Then, costs and periods required for 
producing the new CP aperture are calculated in step 
s46. It is then defined in step s47 that one of 
the standard cells used in the pattern that produces 

20 the least effect of reducing the number of shots by the 

use of the CP method as compared with the use of the 
VSB method is not used for the next pattern generation. 

The above operations of generating a pattern, 
counting the number of shots, and determining 

25 a standard cell that is not used next are repeated. 

The operations are repeated until a pattern which 
satisfies user's designated design specifications such 
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as an operating frequency cannot be generated any more, 
and a pattern is generated in each operation. More 
specifically, it is determined every pattern generation 
whether the respective parameters of user's design 
5 specifications are satisfied or not (s48). If they are 

satisfied, the flow returns to step s43 and the number 
of shots for another generated pattern is counted. 
If not, the pattern generation ends (s49). In step 
s48, the parameters designated by the user are 

10 calculated for each generated pattern in the 

determination and the parameters are stored. 

A plurality of semiconductor circuit patterns are 
obtained through the above operation. Design limiting 
conditions as an operating frequency, a chip area, 

15 power consumption, a mask to be prepared or not, 

manufacturing costs and periods are calculated for each 
of the patterns (s5). The circuit pattern selecting 
section 12c displays a list of the generated patterns 
and the calculated parameters on the screen of the user 

20 terminal 2 as shown in FIG. 8 (s6). The mask producing 

cost and period are calculated in consideration of the 
CP aperture preparing cost and period (s46). 

FIG. 9 is a graph showing an example of 
calculating design parameters of the consumption of 

2 5 power, the number of shots, the area of a chip in case 

of decrement of the number of the standard cells. 
In this graph, the abscissa axis indicates the number 



of standard cells and the ordinate axis represents 
the chip area, power consumption and shot number that 
are normalized based on a pattern generated without 
restricting the use of standard cells. Referring to 
FIG. 9, a pattern is generated under the condition that 
the designed device can operate at a frequency of 
100 MHz , and the number of characters usable in the 
electron-beam exposure apparatus of the CP method is 
100 characters. In other words, the standard cells 
corresponding to 100 characters can be prepared on the 
CP aperture, and the part of the pattern which cannot 
be exposed by the standard cells are exposed by the VSB 
method. 

As shown in FIG. 9, the number of standard cells 
used when a circuit pattern is designed by a normal 
method is 84 different types, and the pattern is 
generated while decreasing the number of standard cells 
gradually. in FIG. 9, (A) indicates a pattern formed 
by a normal design method, (B) shows a pattern whose 
power consumption is the lowest, (C) represents a 
pattern the area of which is the smallest, (D) denotes 
a pattern in which the number of shots of an electron 
beam is sufficiently small and the increase of chip 
area and power consumption can be allowed, (E) 
indicates a pattern in which the number of shots of an 
electron beam is the smallest, and (F) denotes a 
pattern that can be formed only by a sufficiently small 



- 19 



number of standard cells prepared on an already- 
registered CP aperture. The circuit pattern generating 
section 12b of the server 1 obtains throughput of 
electron-beam exposure based on the number of shots of 
5 an electron beam for each pattern. The section 12b 

then obtains a manufacturing cost and period based on 
the throughput, the presence or absence of a CP 
aperture to be prepared, the number of lots of a 
semiconductor device to be manufactured, and the number 

10 of wafers. 

When the pattern (F) is selected and exposed to an 
electron beam using the already-existing or registered 
CP aperture, its chip area increases about 6% and its 
power consumption increases about 15% as compared with 

15 the normally-generated pattern (A), with the result 

that the semiconductor device deteriorates performance. 
Since the number of shots of an electron beam can be 
reduced in almost half and a new CP aperture need not 
be produced, a CP aperture manufacturing cost and 

2 0 period can be decreased. Of these patterns, the 

pattern (F ) allows a device to be manufactured at 
lowest costs and highest speeds. 

A user determines whether a desired semiconductor 
circuit pattern is included in a list of patterns with 

25 the above design parameters displayed as a criterion of 

determination (s6a). If the user determines that the 
desired pattern is included therein, the user clicks a 
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check box on a screen corresponding to the pattern and 
selects the pattern. If the user then clicks an "OK" 
button, information of the selected pattern is sent to 
the server 1 (s7). The server 1 that received the 
selected-pattern information calculates the final cost 
of the selected pattern in order to place an order for 
devices with the pattern (s8). The server 1 transmits 
data on the cost to the user terminal 2 and displays it 
on the screen of the terminal 2 as shown in FIG. 10 and 
causes the user to input a payment method (s9). If the 
user is satisfied with the cost displayed on the screen 
shown in FIG. 10, the user inputs a payment method and 
then clicks the "OK" button. Then, the user officially 
places an order with the server 1 (slO). The server 1 
thus places an order for devices with the device maker 
terminal 4 . The server 1 transmits information about 
the pattern selected by the user (sll). If necessary, 
the server 1 requests the aperture maker terminal 3 to 
produce a new CP aperture (sl2). Thus, the operation 
of receiving/placing an order for semiconductor devices 
is completed. 

The device maker terminal 4 acquires data of a CP 
aperture for use from the CP aperture library 14 of the 
server 1. Based on the data, the device maker mounts 
the CP aperture on the exposure apparatus and starts 
pattern exposure. If there are any request for 
producing new CP aperture, the device maker mounts 
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the CP aperture on the exposure apparatus which are 
provided from the aperture maker not through the 
network 5 . 

If there are no patterns with which the user can 
be satisfied in step s6a, it is determined whether a 
design for the patterns should be changed by modifying 
design specification such as the operating frequency 
and chip area of the device. If the user wants to 
change the design, the user clicks a "Retry" button on 
the screen shown in FIG. 8 and returns to step s2 to 
input the conditions (design specifications) on the 
screen shown in FIG. 6 again. To complete the design, 
the user clicks the "Cancel" button to log off the 
server 1. 

According to the present embodiment, a user who 
makes a request to produce a semiconductor device can 
directly contact a server of a semiconductor maker 
through the network 5 and generate a circuit pattern of 
a desired device by simulation. In this case, the 
design parameters such as the performance of a device, 
the area of a chip, and the manufacturing costs and 
periods, which are required by the user as a criterion 
of determination for making a request to produce 
a device, are presented to and selected by the user. 
The user can thus select and order the most suitable 
pattern without causing a difference in consciousness 
among the designer, process engineer, and user. 
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More specifically, though the performance of the device 
is slightly degraded, a pattern that allows the device 
to be produced inexpensively and quickly can be 
selected. 

5 Further, a manufacturing period, which varies with 

whether an existing CP aperture can be used for 
electron-beam exposure, can correctly be estimated. 
Since the use of the existing CP aperture is taken into 
consideration, the cost and period for manufacturing 

10 the CP aperture can be omitted, and the cost can be 

prevented from increasing even when a small number of 
devices are produced. 

Since, moreover, the server can place an order 
with a semiconductor maker and a CP aperture maker in 

15 real time, the manufacturing period can be shortened. 

The present invention is not limited to the above 
embodiment. For example, the aperture maker terminal 3 
or the device maker terminal 4 need not be connected to 
the network 5 if only the server 1 and user terminal 2 

2 0 are connected to the network 5. In this case, it is 

preferable that the device maker terminal 4 be 
connected to at least the CP aperture library 14 of the 
server 1 by a private line to receive data. 

The server 1 can also be used as a device maker. 

25 Specifically, the server 1 can receive an order from 

a user and produce a pattern based on information of 
the order as a device maker. 
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FIG. 8 shows a list of parameters used when a user 
selects a desired one from among a plurality of circuit 
patterns. However, as shown in FIG. 9, each of the 
parameters can be indicated by a line graph that is 
5 normalized by a normal design method. Needless to say, 

the design parameters can be indicated by any other 
methods such as bar charts if they are presented to 
a user, in FIG. 8, the design parameters such as 
an operating frequency are each represented using 

10 a unit for actually determining a function of 

a semiconductor device by a user. However, as shown in 
FIG. 9, the parameters can be presented together with 
the normalized values, or only the normalized values 
can be presented. In this case, it is preferable that 

15 a design specification value of the operation and 

specification of a device provided by a user (s3) be 
set to 1. 

In the above embodiment, semiconductor devices are 
produced by electron-beam exposure. However, it is 
20 needless to say that they can be produced by other 

charged particle beam exposure such as ion-beam 
exposure. 

In the above embodiment, the VSB method is 
combined with the CP method. However, a method other 
25 than the VSB method can be used. For example, the 

other methods such as a so-called single-stroke method 
using a point beam can be combined with the CP method. 
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In the above embodiment, the server 1 receives a 
request to produce a semiconductor device from the user 
terminal 2 and performs various types of processing 
based on the request, thereby placing an order with the 
5 aperture maker terminal 3 and the device maker terminal 

4 and requesting these terminals to produce the 
semiconductor device. The present invention is not 
limited to this. FIG. 11 shows a modification to the 
above embodiment. As shown in FIG. 11, a relay server 

10 ill can be provided between the server 1 and the user 

terminal 2 to transmit/receive the information shown in 
steps si, s2, s3, s6, s7, s9 and slO in FIG. 4 to/from 
the user terminal 2, request the server 1 to perform 
all the processes in steps s4, s5 and s8 (si 1 , s3 * , s7' 

15 and slO'). These processes <s4, s5, and s8) can be 

carried out by the server 1. In this case, the relay 
server 111 transmits the data received from the server 
1 to the user terminal 2 <s2', s6' and s9'). Needless 
to say, the relay server 111 can perform any of the 

20 processes s4, s5 and s8 to share the processes with the 

server 1 . 

According to the present invention, the transfer 
of information between a person who places an order 
(user) and a person who receives an order (server) need 
2 5 not always be performed through the network. For 

example, the server may calculate user's required 
design parameters regarding a plurality of circuit 



- 25 



patterns and provides the user with a list of the 
design parameters by paper to cause the user to select 
a user's desired circuit pattern. It is thus confirmed 
that the present specification contains the following 
5 invention: 

A method of receiving an order for a semiconductor 
device and producing the semiconductor device based on 
information transferred between a person who wishes to 
receive an order and a person who wishes to place an 

10 order, comprises: causing the person who wises to place 

an order to provide specifications of the semiconductor 
device by request of the person who wishes to place an 
order, generating a plurality of circuit patterns in 
consideration of conditions for transferring a pattern 

15 by electron-beam exposure of a character projection 

method based on the specifications of the semiconductor 
device, obtaining at least two design parameters for 
each of the circuit patterns, and presenting the design 
parameters to the person who wishes to place an order 

20 for each of the circuit patterns and causing the person 

who wishes to place an order to select a circuit 
pattern satisfying a desired condition. 

As described in detail above, a semiconductor- 
device producing method according to the present 

25 invention allows a semiconductor device to be produced 

efficiently so as to fill the user needs 

Additional advantages and modifications will 



readily occur to those skilled in the art. Therefore, 
the invention in its broader aspects is not limited to 
the specific details and representative embodiments 
shown and described herein. Accordingly, various 
modifications may be made without departing from the 
spirit or scope of the general inventive concept as 
defined by the appended claims and their equivalents. 



